Donepezil induces a cholinergic sprouting in basocortical degeneration.
One of the few currently approved therapies for Alzheimer's disease (AD) consists in the administration of acetylcholinesterase inhibitors, which enhances the lifetime of the neurotransmitter acetylcholine. Despite numerous studies on the symptomatic effect of acetylcholinesterase inhibitors, there is as yet no direct morphological evidence to indicate that they have a neurorestorative action. We investigated the effect of the acetylcholinesterase inhibitor donepezil administered subcutaneously in a rat model of partial unilateral cortical devascularization that induces a loss of the cortical cholinergic terminal network and a retrograde degeneration of the cholinergic projections that originate in the nucleus basalis. For 6 weeks, lesioned and sham-operated rats received a subcutaneous infusion of donepezil (2 mg/kg/day) or vehicle, delivered by osmotic minipumps implanted 2 weeks before the cortical devascularization. In lesioned rats, donepezil treatment increased the number and the size of vesicular acetylcholine transporter immunoreactive boutons in comparison to vehicle treatment. Donepezil had no observable effect on any of these parameters in sham-operated animals. These results show that donepezil mitigates cholinergic neuronal degeneration in vivo. This suggests a neuroplastic activity of this drug and provides evidence for a potential use of donepezil as a disease modifier in neurodegenerative diseases such as AD.